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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide the 
read image at a low cost with more fidelity to an 
original in the image reader of a book scanner 
type. 

SOLUTION: An optical system unit 5 is moved 
in a subscanning direction to read an original 8 
set onto an original platen 4 and a speed 
detection pattern la. An arithmetic section Ic 
detects a moving speed of the optical system 
unit in the subscanning direction based on the 
speed detection pattern la. A memory section 2 
stores data at a read line position read by the 
optical system unit. An image processing section 
3 analyzes the read line position from the tip of 
the read original based on the detected moving 
speed of the optical system unit and corrects the read data into data at a read position 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] In the image reader of the book scanner type which reads the manuscript 
which was made to move an optical -system unit in the direction of vertical scanning, 
and was set on the manuscript reading base The optical -system unit passing speed 
detection device in which the passing speed to the direction of vertical scanning of said 
optical-system unit is detected, The memory section which saves the data in the reading 
Rhine location read by said optical-system unit, The image reader characterized by 
having the image-processing section which amends said data which analyzed and read 
the aforementioned reading Rhine location from a reading manuscript tip in the passing 
speed of said detected optical-system unit to the data in the reading station on a 
specification. 

[Claim 2] It is the image reader according to claim 1 which arranges a triangular 
pattern continuously on said manuscript reading base that there is no clearance in said 
direction of vertical scanning which is the migration direction of said optical-system 
unit beforehand, and is characterized by said optical-system unit detecting the passing 
speed from the data of said read pattern to said manuscript reading, simultaneously 
this vertical-scanning direction of said optical-system unit, as for said optical-system 
unit passing speed detection device. 

[Claim 3] The image reader according to claim 2 characterized by using the pattern of a 
slash instead of the pattern of said triangle, 

[Claim 4] It is the image reader according to claim 2 which continues without a 
clearance, arranges a triangular pattern on a location different from said manuscript 
reading base, and said optical-system unit passing speed detection device is interlocked 
with said optical -system unit, and is characterized by said optical -system unit detecting 
the passing speed from the data of said pattern which the speed detection pattern read 
station prepared independently read to this vertical-scanning direction of said 
optical-system unit. 



JP 10- 107962 



[Claim 5] The image reader according to claim 4 characterized by using the pattern of a 
slash instead of the pattern of said triangle. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention moves an optical-system unit in the direction of 
vertical scanning, and relates to the image reader which carries out the reading scan of 
the manuscript set on the manuscript reading base. 
[0002] 

[Description of the Prior Art] A book scanner type image reader makes the uniform 
migration of the optical-system unit carry out in the direction of vertical scanning, and 
is reading and scanning the manuscript set on the manuscript reading base. 
[0003] Therefore, it has the motor for moving an optical-system unit, the gear unit, the 
timing belt, the wire, and the drive that consists of frames. 

[0004] However, by this approach, the manufacture precision of each component of that, 
a motor and the attachment precision between each gear, frame rigidity, the rotation 
precision of a motor, etc. cause optical-system unit passing speed nonuniformity, as a 
result it has become the cause of image degradation, such as telescopic motion of the 
direction of vertical scanning of a reading image. 

[0005] It is 1 in order to press down degradation of the reading image. The specification 
of a motor and the manufacture precision of each gear are raised. 
[0006] 2 Raise assembly precision. 

[0007] 3 Raise the rigidity of each part besides a frame. 

[0008] 4 In the case of a stepping motor, consider as a micro step drive. 

[0009] The cure of** is needed. 

[OOlO] These cures cause manufacture and an assembly cost rise of equipment. 
[00 ll] There is an approach shown for example, in a JP,04-092557,A official report as 
this remedy. By this approach, a striped pattern pattern is read to coincidence at the 
time of optical-system unit migration, passing speed is detected, and the precision error 
of the machine part which constitutes a drive analyzes the periodic rate nonuniformity 
of a cause. And by generating the new motor drive pattern to which an optical-system 
unit is moved at uniform velocity, the reading precision of the direction of vertical 



JP 10- 107962 



scanning is raised. 

[0012] Moreover, there is also an approach shown in a JP, 04 "2 705 51, A official report. By 
this approach, telescopic motion of the direction of vertical scanning is computed by the 
mileage detection mark, and expanding-and-contracting amendment of the excess and 
deficiency of the horizontal-scanning reading Rhine number during a mileage detection 
mark is carried out. 
[0013] 

[Problem(s) to be Solved by the Invention] Although a striped pattern is read, the 
comparison with optical-system unit passing speed and a design value rate is performed, 
a motor drive pattern is recorrected so that an optical-system unit may move uniformly 
to a manuscript, and it is going to obtain image data with a high reading precision by 
the JP,04-092557,A method mentioned above, don't perform a rate judging precise for - 
striped pattern pattern. 

[0014] - Since the drive pattern of a motor is changed in accordance with periodic 
velocity turbulence, disturbance [ ********** ]^ such as a chattering and vibration of a 
mirror, cannot be coped with. 

[0015] - Since actuation of a slow rise slowdown is needed at the time of high-speed read 

in order to change a motor rate further, it cannot respond to fluctuation, such as sudden 
** 

[0016] There was which problem. 

[0017] Moreover, by the JP,04-270551,A method, since expanding-and-contracting 
amendment was performed every several lines, there was a fault that it could not 
respond even if partial telescopic motion occurs. 

[0018] The purpose of [purpose of invention] this invention presses down the 
manufacture and assembly precision required of a drive system to necessary minimum, 
loses degradation of the reading image by optical -system unit passing speed 
nonuniformity, is cheap and is to offer an image reader with a high reading precision. 
[0019] 

[Means for Solving the Problem] In the image reader of the book scanner type which 
reads the manuscript which the 1st invention made move an optical -system unit in the 
direction of vertical scanning, and was set on the manuscript reading base The 
optical -system unit passing speed detection device in which the passing speed to the 
direction of vertical scanning of said optical-system unit is detected. The memory 
section which saves the data in the reading Rhine location read by said optical-system 
unit, It is characterized by having the image-processing section which amends said data 
which analyzed and read the aforementioned reading Rhine location from a reading 
manuscript tip in the passing speed of said detected optical -system unit to the data in 
the reading station on a specification. 
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[0020] Moreover, the 2nd invention arranges a triangular pattern continuously on said 
manuscript reading base in the 1st invention that there is no clearance in said direction 
of vertical scanning which is the migration direction of said optical -system unit 
beforehand, and said optical "system unit passing speed detection device is characterized 
by said optical-system unit detecting the passing speed from the data of said read 
pattern to said manuscript reading, simultaneously this vertical-scanning direction of 
said optical-system unit. 

[0021] Next, 3rd invention is characterized by using the pattern of a slash instead of the 
pattern of said triangle in the 2nd invention. 

[0022] Furthermore, it is characterized by detecting the passing speed from the data of 
said pattern which the speed detection pattern read station for which the 4th invention 
continued without the clearance, and arranged the triangular pattern on the location 
different from said manuscript reading base in the 2nd invention, said optical-system 
unit passing speed detection device was interlocked with said optical-system unit, and 
said optical-system unit was prepared independently read to this vertical -scanning 
direction of said optical-system unit. 

[0023] 5th invention is characterized by using the pattern of a slash instead of the 
pattern of said triangle in the 4th invention at the last. 

[0024] In the image reader of [operation] this invention, a speed detection pattern read 
station reads a speed detection pattern at the same time it reads the manuscript which 
was made to move an optical-system unit and was set on the manuscript reading base. 
[0025] The image data which read the manuscript and was obtained is stored in the 
memory section. 

[0026] Operation part has the difference between 2LINE(s) which the speed detection 
pattern reading data obtained when uniform migration of the optical-system unit is 
carried out as a design specification and it reads to a main scanning direction adjoin as 

the master data. 

[0027] And the difference between 2LINE(s) which the detection pattern reading data 
which actually read the manuscript with the above-mentioned master data, 
simultaneously were extracted adjoin is compared, and the passing speed 
nonuniformity of an optical -system unit is detected. 

[0028] a basis [ nonuniformity / of the optical -system unit detected in the 
image-processing section / passing speed ] - every of a main scanning direction - the 
exact image which does not have the effect of rate nonuniformity by performing 
calculation and image amendment for gap of a reading station in the reading station of 
LINE can be offered. 
[0029] 

[Embodiment of the Invention] Next, the example of this invention is explained to a 
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detail with reference to a drawing. 

[0030] The block diagram in which drawing 1 shows one example of this invention, the 
detail drawing of a manuscript reading base [ in / in drawing 2 / drawing 1 ], The 
processing flow Fig. in which drawing 3 shows the flow of processing of this invention, 
the hard block diagram in which drawing 4 shows one example of this invention, The 
block diagram in which drawing 5 shows other examples of this invention, drawing 
showing the example [ in / in drawing 6 / this example ] of a speed detection pattern, 
The explanatory view showing the rate nonuniformity detection approach [ in / in 
drawing 7 / this example ], the explanatory view about manuscript reading Rhine [ in / 
in drawing 8 / this example ], and drawing 9 are drawings showing the example of 
amendment of image data each pixel in this example. 

[0031] The image reader 99 of this invention provides speed detection pattern la in the 
outside of the maximum width manuscript set location of the manuscript reading base 4, 
as shown in drawing 2 . Like drawing 6 (a), three congruent square shapes are 
continuously printed without the clearance, or, as for this speed detection pattern la, 
the slash is continuously printed like drawing 6 (b). 

[0032] As shown in drawing 4 , the optical-system unit 5 holds scanner section 5a which 
consists of CCD(charge-coupled device)5c, lens 5b, and mirror 5e, and scanner section 
5a, and consists of chassis 5b which carries out uniform round trip migration of the 
guide-rail 6 top in the direction 7 of vertical scanning. 

[0033] In this example, a manuscript 8 and speed detection pattern la are considered as 
the configuration read by one CCD5c Uke drawing 1 , operation part Ic decomposes 
image reading data 9a into speed detection pattern reading data 9b from the reading 
data 9, and image reading data 9a is accumulated to the memory section 2. Operation 
part Ic computes speed detection pattern reading data 9b to rate nonuniformity data 9c 
which remained. 

[0034] The speed detection approach is explained with reference to drawing 7 . 
[0035] In addition, each data is as follows. 

[0036] L '■ distance on the design specification during adjoining horizontal-scanning 
reading of two lines. 

[0037] X • the number difference of pixels of adjoining speed detection pattern reading 
data of two lines. 

[0038] Pn • — direction reading station Dvn[ of the n-th line ] of vertical scanning- on a 
design specification -- speed detection pattern reading data operation part of n-th line Ic 
has beforehand the difference X for two lines (in this example, it considers as the 
number of pixels) which the speed detection pattern reading data when carrying out 
uniform migration of the optical -system unit as a design specification, and reading to a 
main scanning direction adjoin, and the distance L for the two lines as the master data. 
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[0039] And the comparison with the difference for two lines which the speed detection 
pattern reading data when actually reading a manuscript with Above X adjoin is 

performed. 

[0040] Since the optical-system unit is designed so that both-way migration may be 
carried out at uniform velocity, the difference of the speed detection pattern reading 
result of ** (n-1) Rhine of CCD and the n-th line should not be based on n, but must 
always be fixed (=X). 

[0041] However, when the difference of the speed detection pattern data Dvn-1 and the 
speed detection pattern reading data Dvn of the n-th line of ** (n-l) Rhine becomes 
(X+delta x), it means that the rate nonuniformity of % (deltax/X) had been in the 
optical-system unit passing speed at the time of the n-th line scan under the effect of the 
manufacture error and assembly precision of the optical-system unit drive 10 which 
have been arranged in the frame of the image reader 99 ( drawing 4 ), vibration, etc. 
[0042] That is, it means that reading of the n-th line had read data Dn[ of location Pn' 
Lx (1+deltax/X) left ] ' to ** (n-l) Rhine reading station Pn-l*, 

[0043] With the above-mentioned means, the reading station of all main scanning 
direction read data can be clarified by making the main scanning direction reading 
station of the 1st line into a reading start point. 

[0044] Next, the image amendment which the image -processing section 3 performs is 
explained using drawing 8 and drawing 9 . Each data is as follows. 
[0045] Dn ■ data of the location Pn which should be read on design use. 
[0046] Dn' - Data of location Pn' actually read by rate nonuniformity. 
[0047] Dn" • Data amended by the image -processing section 3. 

[0048] VyDn' • Electrical -potential- difference value VyDn" of the y-th pixel of horizontal 
scanning of the n-th line : the electrical-potential-difference value of the y-th pixel of 
horizontal scanning of the n-th line after amendment -- the data of the location of Pn 
(=Lx (n- 1)) should be plotted by the reading data Dn of the n-th line from the reading 
manuscript tip on the design specification, 

[0049] However, data Dn[ of reading station Pn' ] ' is plotted by the passing speed 
nonuniformity of an optical-system unit. 

[0050] Then, to reading data Dn-1' and Dn', a part for gap of the reading station Pn-1* 
and Pn' is amended, and data Dn" of Pn is generated. 

[0051] As the amendment approach, electrical-potential-difference value VyDn-1' of 
each pixel of manuscript reading data Dn-1' and Dn' of** (n-l) Rhine and the n-th line 
and VyDn' were approximated with the trapezoid like drawing 9 (a), and 
electrical-potential-difference value VyDn" of Pn has been obtained. 

[0052] Compared with drawing 9 (a), an operation becomes complicated, a little, **** 
approximates processing speed by the parabola like drawing 9 (b) from the data of the 
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main scanning direction of three lines of ** (n-l) and the n-th ** (n+l), and it may 
obtain VyDn". 

[0053] A reading image faithful to the manuscript which abandoned the effect of rate 
nonuniformity can be obtained by performing the above-mentioned amendment one by 
one from the 1st hne to a manuscript end. 

[0054] The above explanation is arranged and the flow of whole this invention of 
operation is explained below using drawing 3 . 

[0055] STEPOi: It is referred to as n(reading line parameter) = 1 as image reading 

initiation. Moreover, it is referred to as Pl(reading starting position) =0. 

[0056] STEP02: Read the manuscript 8 on the manuscript reading base 4, and speed 

detection pattern la to coincidence by CCD5c on the optical-system unit 5. 

[0057] STEP03- Operation part Ic disassembles into manuscript reading data Dn' and 

the speed detection pattern reading data Dvn the data read by STEP02. 

[0058] STEP04: Store in the memory section 2 manuscript reading data Dn* and the 

speed detection pattern reading data Dvn which were disassembled by STEP03. 

[0059] STEP05- Operation part Ic judges that it is a reading starting position. 

[0060] STEP07 will be performed, if it is n(reading line parameter) = 1 and is n!=l about 

STEP06. 

[0061] STEP06: Increment n (reading line parameter) and it is to STEP02. 
[0062] STEP07- Operation part Ic compares the speed detection pattern reading data 
Dvn of the n-th line and ** (n-l) Rhine, and Dvn l, and computes number difference Xof 
pixels '. 

[0063] STEP08' Compute actual reading station Pn[ of the n-th line ] ' from the reading 
Rhine pitch L on number difference Xof pixels ' computed by STEP07, ** (n-l) Rhine 
reading station Pn-1\ and a design specification, and the number difference X of pixels. 
[0064] STEP09 :P n* is stored in the memory section 2. 

[0065] STEP 10 :P From the reading station Lx (n-l) on n', Pn-1', and a design 
specification, reading station gap amendment is performed using Dn' and Dn-1', and 
data Dn" of the reading station on a design specification is generated and outputted. 
[0066] STEP 11' The n-th line judges whether it is reading last Rhine of a manuscript. 
[0067] Processing will be ended if it is last Rhine. 
[0068] If it is not last Rhine, it is to STEP 12. 

[0069] STEP12- Store each data of the n-th line in the memory section 2 as data of** 
(n-l) Rhine, and it is to step 06. 

[0070] In addition, although the approach of reading a speed detection pattern and a 
manuscript in one CCD5a, and dividing the data into reading image data 9a and speed 
detection pattern 9b by operation part was lifted in this example, it is possible to also 
make a speed detection pattern read station and scanner section 5a which reads a 
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manuscript image become independent like drawing 5 . 
[0071] 

[Effect of the Invention] As explained above, this invention is effective in becoming 
possible to offer an image reader with a high reading precision by having a precise 
optical-system unit passing speed detection device and an image amendment device 
corresponding to rate non uniformity. 

[0072] Moreover, it is effective in becoming possible to offer the image reader cheap 
without a measure which leads to cost rise of increasing components mark, or raising 
the manufacture precision and assembly precision of a mechanism element, or changing 
a frame structure and aiming at a rise on the strength by reading a manuscript image 
and a speed detection pattern with one scanner as shown in the example. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing one example of this invention. 
[Drawing 2] It is the detail drawing of the manuscript reading base in drawing 1 . 
[Drawing 3] It is the processing flow Fig. showing the flow of processing of this 
invention. 

[Drawing 4] It is the hard block diagram showing one example of this invention. 
[Drawing 5] It is the block diagram showing other examples of this invention. 
[Drawing 6] It is drawing showing the example of a speed detection pattern in this 
example. 

[Drawing 7] It is the explanatory view showing the rate nonuniformity detection 
approach in this example. 

[Drawing 8] It is an explanatory view about manuscript reading Rhine in this example. 
[Drawing 9] It is drawing showing the example of amendment of image data each pixel 
in this example. 
[Description of Notations] 

1 Speed Detection Device 
la Speed detection pattern 

lb Speed detection pattern read station 
Ic Operation part 

2 Memory Section 

3 Image-Processing Section 
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4 Manuscript Reading Base 

5 Optical- System Unit 
5a Scanner section 

5b Chassis 
5c CCD 
5d Lens 
5e Mirror 

6 Guide RaH 

7 The Direction of Vertical Scanning 

8 Manuscript 

9 Manuscript Data and Data Which Scanned Speed Detection Pattern at Once 
9a Image reading data 

9b Speed detection pattern reading data 
9c Rate nonuniformity data 

10 Optical-System Unit Drive 
99 Image Reader 



[Translation done.] 



